Efficient shoot regeneration from internodal explants of Populus angustifolia, Populus balsamifera and Populus deltoids.
In the present study, interactions between the duration of treatment with auxin and different cytokinins and their effect on shoot regeneration were evaluated with the aim to establish a rapid and efficient in vitro regeneration method applicable to a variety of Populus species. Three different species, Populus angustifolia, P. balsamifera, and P. deltoids, were chosen for that purpose. We were successful in regenerating plantlets from stem and petiole explants from all three chosen species using a four-step simple procedure. The first step was callus induction when the explants were exposed to an auxin-rich medium for 0-20 days. During the second step, they were transferred onto a cytokinin-rich medium for shoot bud induction. In the third step, the shoots regenerated were transferred onto a medium with reduced levels of cytokinins to promote shoot proliferation and elongation; finally, in the fourth step, the shoots were rooted and acclimated. A short period (6-10 days) of time of exposure to auxin was sufficient for shoot regeneration. A culture time longer than ten days in callus induction medium drastically reduced the efficiency of shoot regeneration. Besides, cytokinin type and concentration also affected the frequency of shoot induction. A 0.2 mg/l concentration of 2,4-D for callus induction followed by 0.02 mg/l of Thidiazuron for shoot formation proved to be the best treatment for adventitious shoot bud multiplication, generating a maximum of 10-13 shoots of P. balsamifera and P. angustifolia in ten weeks. In contrast, for P. deltoids, a combination of 1.1mg/l 2,4-D, 1.0mg/l NAA, 0.1mg/l zeatin for callus induction followed by a combination of 1mg/l zeatin plus 1.0mg/l BA for shoot bud induction was found to be the most effective, generating on average 15 shoots over a period of ten weeks.